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CLAIMS 



WHAT IS CLAIMED IS: 

Claim 1. (cancelled) 

Claim 2. (cancelled) 

Claim 3. (cancelled) 

Claim 4. (cancelled) 

Claim 5. (cancelled) 

Claim 6. (cancelled) 



Claim 7. (currently amended) A moano m ethod for the dcoign 
aftd — implementation — e£ — encoders — and decodcro — for generation of 
Hybrid — hybrid Walsh complex orthogonal codes for CDMA, said 
method comprising the steps: 

classify the N=2^M N-chip Walsh codes into even codes and odd 

codes according to their even and odd properties about 

their code centers for integer M, 

said Walsh codes by definition are the {+1,-1} valued N 

orthogonal Hadamard codes re-ordered according to their 

sequency values where sequency is the average rate of 

phase changes over each N chip code length, 

classify the N N-sample discrete real Fourier transform codes 

into even codes and odd codes and re-order said codes 

according to increasing frequency, 

construct a one-to-one correspondence of said N real Walsh codes 
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with said N real Fourier transform codes such that sequency 
corresponds to frequency, even codes correspond to even 
codes , and odd codes correspond to odd codes , 
construct a mapping which uses said N real Fourier codes for the 
real and imaginary axis codes of the N N-sample discrete 
complex Fourier transform (DFt ) codes and, 
use said mapping combined with said correspondence to generate 

the real and imaginary axis component codes of said hybrid 

Walsh codes W(u) for code index u=0,l,2,. . . ,N-1 as re- 
orderings of said real Walsh codes W(u) for u=l,2,. . .,N-1 
defined by the equations 
for u = 0, W(u) = W(0) + jW(0) , 

for u = 1,2,..., N/2-1, W(u) = W(2u) + jW(2u-l) , 

for u = N/2, W(u) = W(N-l) + jW(N-l)), and 

for u = N/2 + 1, ...,N-1, W(u) = W(2N-2u-l) + jW(2N-2u)> 

CDMA — channoliHation — codoo — over — a — frequency band — with 
propcrtico 

inphaoc (real) codoo a-aee equal fee a lexicographic 

reordering permutation of the Waloh code 

quadrature — (imaginary) — codes are equal to a lexicographic 

reordering permutation of the Waloh code 

codoo have a 1 to - 1 — ocquency-f requency corroopondcncc with 

the DFT codco 

codco have 1 to 1 even- cooinc and odd- oinc corrcopondcncos 
with the DFT codco 

codco take valuco (1 + j > 1 j , 1 1 j ) 
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codco take valuco — (1, j, 3^ j) with a (- 4 5) — rotation of 

axco and a rcnormalization 

codco havo faot encoding and faot decoding algorithmo 

encoders a^e — implemented if*- — CDMA tranomittcro 



rcprcoontativc — 


cmbodimcnto — as — complex — multiply — channelization 


encoding of the 


inphaoc and quadrature data replacing the Waloh 
channelization — encoding e£ the inphaoo aftd 


real — multiply 
quadrature data, 


F prior to covering by long and ohort complex PN 



codco 

decodcro a*e implemented ifi CDMA rcccivcro 

rcprcocntativc cmbodimento a-s complex conjugate tranopooc 

multiply — decoding — — fefee — inphaoc and — quadrature — encoded — data 
replacing — the Waloh real multiply decoding — of the — inphaoc — aftd 

quadrature — encoded data, after — decovering by ohort, and — long 

complex PN codeo 



Claim 8. (currently amended) The method of claim 7 wherein 
said codes have properties: 

code chips take values {1+j, -1 + j, -1-j , in the complex 
plane, 

code chips with a renormalization and rotation of the code matrix 

take values {1, j, -1, - j } in said complex plane, 

inphase axis codes of said codes are re-ordered Walsh or 
Hadamard codes and, 

quadrature axis codes of said codes are re-ordered Walsh or 
Hadamard codes. 

A — mcano — £ef — fcfee — deoign — aftd — implementation — e£ — encodcro — attd 
decodcro — — generalized — Hybrid Waloh — complex — orthogonal — CDMA 
channelization codco over a frequency band with propcrtico 
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codco — can be conotructcd for a wide range ' of code lengths 

by combining with DFT and quasi - orthogonal PN oodco uoing tonoor 
product, direct product, and functional combining 

codco can be conotructcd as tonoor products with DFT codco 
and quaoi orthogonal PN codes and other codco 

codco can be conotructcd ao direct products with DFT codes 

and quaoi orthogonal PN codes and other codco and with functional 
combining 

codco arc complex valued 

codco have fast encoding and fast decoding algorithms. 

encoders implemented ifi CDMA transmitters 

representative — cmbodimcnto — ets — complex — multiply — channelization 
encoding of the inphaoc and quadrature data replacing the Walsh 

real — multiply — channelization — encoding of — the inphaoc aftd 

quadrature data, prior to covering by long and short complex PN 

codes 

decoders a^e implemented ia CDMA receivers 

representative embodiments as complex — conjugate transpose 

multiply — decoding — — the — inphaoc — a**d — quadrature — encoded — data 
replacing the Walsh real multiply decoding of the — inphaoc and 

quadrature — encoded data, after decovcring by — short and long 

complex PN codco 



Claim 9. (currently amended) A means m ethod for generation of 
gemeralized hybrid Walsh orthogonal codes for CDMA from code sets 
which include said hybrid Walsh, said Hadamard, said Walsh, said 
DFT, and pseudo-noise PN, said method comprising: 
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tensor product also called Kronecker product is used to 
construct said codes, 

direct product is used to construct said codes, 
functional combining is to construct said codes and, 
combinations of tensor products, direct products, and functional 
combining are used to construct said codes. 

Claim 10- (cancelled) ft — means fe* the design and 

implementation of — encoders — and decoders — £e-a? — complex — orthogonal 
CDMA channelization codes over a frequency band with properties 

codes can be constructed for a wide range of code lengths 
by combining with DFT and quasi - orthogonal PN codes using tensor 
product, direct product, — and functional combining 

codes can be constructed as tensor products with DFT 

codes and quasi orthogonal PN codes and other codes 

codes can be constructed as direct products with DFT 

codes — aftd — quasi - orthogonal — PN — codes — a**d — other — codes — and with 
functional combining 



codes arc complex valued 

codes have fast encoding and fast decoding algorithms 

encoders a^e implemented ift CDMA transmitters 

representative — embodiments — as — complex — multiply — channelization 
encoding of the inphasc and quadrature data replacing the Walsh 
real — multiply — channelization — encoding e€ the inphasc aftd 



5 



quadrature data> prior to covering by long and ohort complex PN 

codco 



dccodcro et&e implemented if* CDMA reccivcro fe^ 

rcprcocntativc cmbodimcnto ao complex conjugate tanopooc multiply 
decoding of the inphaoc and quadrature encoded data replacing the 
Waloh — real — multiply — decoding — — the — inphaoo — aftd — quadrature 

encoded data, after decovcring by ohort and long — complex — PN 

codes 

mcano design — and implementation e# cnoodcro aad 

dccodcro — — generalized CDMA channelization — codco — over — a 
frequency — band — with — propcrtioocodco — can bo — conotructod — for a 
wide — range — e-£ — code — lengtho — by — combining — with — DF? — a**d — quaoi - 
orthogonal — PN — codco — uoing — tcnoor product, — direct — product, — aftd 
functional combining — codeo can be conotructod ao tcnoor producto 
with DFT codco and quaoi ■ orthogonal PN codco and other codco 

codco can be conotructod ao direct producto with DFT 

codco — aftd — quaoi - orthogonal — PN — codeo — aad — other — codeo — a-ad — with 
functional — combiningcodoo — a^e — complex — valucdcodco — have — faot 
encoding and faot decoding algorithmo 

encoders a*ee implemented if* CDMA tranomittcro 

rcprcocntativc — cmbodimcnto ao — complex — multiply — channelization 
encoding of the inphaoo and quadrature data replacing the Waloh 

real — multiply — channelization — encoding — — fefee inphaoo and 

quadrature data, prior to covering by long and ohort complex PN 

codeo 

dccodcro a^e implemented ift CDMA rcccivcro 

rcprcocntativc cmbodimcnto ets complex conjugate tranopooo 

multiply — decoding — e-£ — the , inphaoc — aftd — quadrature — encoded — data 
replacing — feke — Waloh real multiply decoding of — fefee — inphaoc — a**d 
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quadrature — encoded — data, after — dccovcring — fe-y — ohort — af*4 — long 

complex PN codco 
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